Here we consider scalar conservation law in one space dimension with strictly convex flux. we study the exact controllability of scalar conservation law. This was studied for Burgers equation and some partial results are obtained for large time. It is a challenging problem to know the controllability for all time and also for general convex flux. In view of the explicit formulas of Lax -Oleinik, Joseph -Gowda, target functions must satisfy some necessary conditions. We prove that it is also sufficient. Method of the proof depends highly on the characteristic methods and explicit formula given by Lax -Oleinik and the proof is constructive. This method allows to solve the optimal controllability problem in a trackable way.
consider the problem u t + f (u) x = 0 (x, t) ∈ Ω, (1.1) u(x, 0) = u 0 (x) x ∈ I, (1.2) u(A, t) = b 0 (t) t ∈ (0, T ), (1.3) u(B, t) = b 1 (t) t ∈ (0, T ).
(1.4)
We solve the following open problems.
1. Exact controllability for initial and initial-boundary value problem.
2. Optimal controllability for initial and initial-boundary value problem.
1. Exact Controllability: Normally for the non linear evolution equations, technique of linearization is adopted to study controllability problems. Unfortunately this method does not work and very few results are available on this subject. Here we consider the following three problems of controllability. Let u 0 ∈ L ∞ (IR), (I) Controllability for pure initial value problem:
Similarly there are questions for (II) Controllability for initial boundary value problem in a quarter plane:
(III) Controllability for initial boundary value problem in a strip :
Now the question is "whether the problems (I),(II) and (III) admit a solution?". Yes, it is and we have settled this in a complete generality.
(2) Optimal controllability: Let g ∈ L ∞ (IR) with compact support be given. For u 0 ∈ L ∞ (IR), let u be the solution of (1.1-2) in Ω = IR × IR + with initial data u 0 (x). Define the cost functional
and consider the minimization problem
This problem was considered by Castro-Palacious-Zuazua, they proved that there exists a minimizer. Since the functional is neither convex nor differentiable, it is quite hard to give a numerical scheme to capture a minimizer.
We tackle this optimal controllability in a different way. From Lax-Oleinik formula, we first reduce the problem to a standard optimization in a Hilbert space and then using the explicit construction of a solution to obtain a minimizer. This construction turns out to be much simpler. This is a joint work with Adimurthi and Gowda.
